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ABSTRACT 
In the present study non-conservative abiotic parameters 
and biological conditions were utilized to portray the causes, 
consequences and magnftude of anthropogenic eutrophication 
in four fresh water perennial communityn ponds at Gangetic 
West Bengal. In order to classify the ponds, a single criterion 
basis has been adopted and more emphasis has been given 
to the species of plankton which are biological indicators 
of eutrophication. Besides this, various abiotic- parameters, 
have also been studied. The fluctuations in dissolved oxygen 
level and the increased quantities of free C0
2
, HC03 and 
chloride show the productivity status of the ponds as a 
result of addition of aiiochthonus material and intense bacte-
rial decomposition. The plankton community was dominated-
by myxophyceae, chlorophyceae and bacillari-ophyceae. 
On the basis of results obtained the four ponds have been 
classified as "Eutrophic, Tropical Bacillariae". 
INTRODUCTION 
The term Eutrophication has been described by Naumann 
( 1919) in a limnological sense and defined as ''an increase of 
the nutritional standards especially with respect to nitrogen 
and phosphorus". Since then may aquatic biologists variously 
defined it, but all the definitions converge at one point~ i.e., 
the enrichment of nutrients leading to the maturing process 
of a water body and its gradual transformation from an oligotro-
phic state to an eutrophic condition. Eutrophication .Jccurs 
naturally; nevertheless, it can also be induced by accelerating 
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anthropogenic activities resulting rn what is called anthropogenic 
or cultural e~trophication. According to Lewis et al.( 1984) eutro-
phication is considered to be undesirable because it reduces 
aesthetic values, alters ichthyofauna to less desirable species 
and further augments the growth of aqua tic vegetation. 
There are a large number of seasonal and perennial fresh 
water lentic habitats scattered in all the states of India, especially 
in West Bengal. The present paper deals with the causes, con-
sequences and magnitude of anthropogenic eutrophication in 
four ponds of the Barrackpore region. 
DESCRIPTION OF THE STUDY AREA 
Four fresh water community ponds located in the North 
24 Parganas the densely populated area of Barrackpore of West 
Bengal were· selected for the present study. These ponds receive 
considerable amount of org13nic matters comprising human and 
animal excreta, kitchen refuse and waste water from bathrooms 
through surface drainage. These ponds are also being used to 
rear a large number ·of ducks. A large quantity of dairy waste 
being regularly disposed into the ponds. The water bodies are 
infested with marginal and floating aquatic macrophytes. 
Pond No. 
I 
II 
III 
IV 
Morphometric features of the ponds 
Water spread Average-depth 
area (ha.) (m) 
0.132 2.6 
0.20 3.0 
0.12 6.0 
0.40 2.5 
MATERIAL AND METHODS 
Years of 
existence 
80 
40 
35 
70 
The abiotic parameters were determined according to "stand-
ard methods'~ Non-conservative factors were estimated in situ. Sam-
ples were collected weekly .from all the four ponds in between 
0700 'to 1000 hours. The plankton samples were collected by 
filtering 50 1 of water from each pond through a plankton net 
.made of bolting silk cloth.No.21. The qualitative and quantitative 
EUTROPHICATION Of FRESHWATER PONDS 557 
estimations !Jf plankton were made according to the methods 
described in I.B.P. Hand Book No. 12 (Vollenweider, 1969). The 
primary production was determined by light and dark bottle 
methods. The observations were carried out during August, 1987 
and January, 1988. 
RESULTS AND DISCUSSION 
Physico-chemic.al parameters : The fou.r ponds exhibited 
similar thermal regime during the period of study and the tem-
perature ranged between 26.2 to 33.2°C. All the four ponds 
being shallow, the water temperature was more or less nearer 
to the air temperature. However, the prevailing wind had a 
cooling effect on water temperature, as also reported by Wakeel 
and Wahby ( 1970) and Gannier ( 1950). The 'transparency in the 
four ponds was restricted to 27.0 em. The fluctuations in ZsD 
during rainy season was due to the wind incued turbulance kept 
the materials in suspension and their varying rate.<:: of settlinq 
time. The pH in the four ponds was mainly due to bicarbonates 
(George et al ( 1986) which fluctuated between 7.2 and 8.8. 
The dissohmd oxygen indeed exhibited considerabie flu:tuations 
in all the ponds. The average DO values in 4 ponds were 8.6, 
7.67, 7 .46, 8.3 ppm respectively. n free carbondioxide was 
found to be present in appreciable quantities during the monsoon, 
post monsoon and winter months. The average values were 15.53, 
l5~31, 14.8 and 15.54 ppm in four ponds respectively. The total 
alakalinity in high concentration was mainly due to bicarbonate 
in the four ponds. The mean value of HC03 for all the ponds 
was above 350 ppm showing the productive nature of the ponds. 
Chloride in the four ponds under study ranged from 30.0 
ppm. The variations in chloride content were due to the 
addition of domestic water as well as animal organic matters 
at varying quantities during different seasons of the year. 
Among the four ponds chloride was maximum in pond No. III, 
always above 100 ppm. The presence of higher chloride 
content is an indication of pollution derived from animals 
(George et al., 1986). 
Primary productivity in the four ponds ranged between 
8.06 and 9.3 gC/m2 /12 hours. conductivity in the four ponds 
exhibited much difference. It was highest ( 1.28 millions/ em) 
in pond No.III and lowest (0. 74 millions/em) in pond No. IV. Total 
dissolved solids in the four ponds ranged from 375 ppm, (pond 
IV) to 644 ppm (Pond III). In the pond No.I and II the T .. o.s. 
were 506 and 400 ppm respectively. The soil pH was alkaline 
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in all the ponds, the maximum and minimum of 8. 2 and 7 0 4 
were recorded in pond I and IV respectively. Pond II 
and III had almost the same pH value. The highest organic 
carbon content was in pond IV, estimated at 1. 5% while 
the minimum was 0.15% in pond I. Pond II and III contained 
0.20% and 0.30% organic carbon respectively. 
BIOLOGICAL PARAMETER 
Macrophytic vegetation : Altogether 12 species of macrophy-
tes comprised of floating, marginal and submerged were found 
in the ponds throughout the period of investigation, Ei chornia 
sp., Ipomoea sp. and Najas sp. were dominant among the floating, 
marginal, and submerged vegetation. 
Plankto The quantity of plankton in the four ponds 
varied between 2.2 adn 2. 7 ml/50 lit. of pond water. 
The maximum and minimum quantum of plankton ( ml/50 
lit.) were 2.6 and 2.2 in pond I; 2.6 and 2.3 in pond 
II; 2. 7 and · 2. 5 in pond III and 2. 5 and 2. 2 in pond No. IV. 
Qualitative estimation of phytoplankton : Altogether 25 species 
belonging to the Myxophyceae (28%} Chlorophyceae, (24%), 
Bacillariophyceae (40%} and Euglenophyceae ta%} were 
identified from the four ponds. The maximum and minimum 
values of the dominant phytoplankton in the four ponds 
are given in Table 1 . 
1 he diatoms constituted the major part of the phytoplankton 
in the pond. Asterionella sp., Frag'illaria sp., S t e ph an o d is c us 
sp. were dominant in ~he pond which are considered· to be the 
indica tors of eutrophy in the water mass (Bellinger, 1979). Hutch-
inson ( 1967) stated that the bloom of Microcystis developing in pro-
ductive lakes are indicators of eutrophy. Abundence of blue 
green algae especially Microcysts was easily visible in the ponds 
throughout of period of investigation. 
Qualitative estimation of Zooplankton : The Zooplankton of 
the four ponds comprised of Rotifiers (38%) Cladocera (23%), 
Copepoda ( 14%), Ostracoda {6%) and Protozoa ( 18%). 
Seven species of zooplankton were dominent and were present 
in the four ponds throughout the period of investigation. The 
maximum and minimum levels of four ponds are shown iFl Table 
II. 
Among· Zooplankton, the rotifiers constituted a r.najor part. 
Table I : MAXIMUM & MINIMUM OF DOMINANT PHYTOPLANKTON (N0./1) 
Species Maximum 
Myxophyceae t 
Microcystis sp. 6746 (P.I.) 
(Jan.) 
Anabaena sp. 3687 (P.III) 
(Jan.) 
Phormiedium sp. 3600 (P.I.) 
(Jan.) 
Chlorophyceae : 
Kirchneriella sp. 1667 (P.III) 
(Jan.) 
Scenedesmus sp. 3468 (P.IIJ) 
(Jan.) 
BacillarioEh~ceae : 
Stephanodiscus sp. 10300 (P.IV) 
(Nov.) 
Melosira sp. 8325 (P.IV) 
(Aug.) 
Pragilaria sp. 7800 (P.IV.) 
(Jan.) 
Asterionella sp. 63 30 ( p .Ill) 
(Jan.) 
Nitzschia sp. 3400 ( P .IV.) 
(Jan.) 
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Minimum 
1600 (P.IV .) 
(Sept.) 
846 (P.IV.) 
(Aug.) 
850 (P.lV) 
(Aug.) 
627 (P.IV) 
(Sept.) 
694 (P.IV.) 
(Oct.) 
4913 (P.I!) 
(Dec.) 
3202 (P.ll) 
(Nov.) 
3000 (P.I!I) 
(Oct.) 
3000 (P.IV.) 
(Aug.) 
542 (P.t.) 
(Sept.) 
5S'ol 
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Toole 2: MAXIMUM AND MINIMUM CF DOMINANT ZOOPLANKTON (N0./1) 
Species 
Brechionus, calyciflorus 
B. f alacatus 
Ceriodaphnia sp. 
Daphnia sp. 
Mesocyclops sp. 
Heliodiaptomus sp. 
Maximum 
400 (P.IV) 
(Jan.) 
153 (P.JV.) 
(Jan.) 
105 ( p .Ill) 
(Jan.) 
·270 (P.l.) 
(Jan.) 
145 (P.lll) 
270 (P.l.) 
(Jan.) 
(Ponds Nos. and months of sampling are indicated in parenthesis). 
Minimum 
124 (P.JV) 
(Jan.) 
92 (P.J.) 
(Dec.) 
Nil (P.I.&I 
(Sept.,Dec., 
Sept., Dec.) 
90 (P.ll & I 
(Aug) ($ept) 
Nil (P.I.) 
(Nov.) ( P .Ji 
IV) 
Nil (Aug.) 
Brachionus calyciflours, Brachionus falacatus and Asplanchana bri-
ghtwelli were maximum during post monsoon and winter months. 
Lillieroth ( 1950) designated the species B. calyciflorus as an indica-
tor of eutropllication. Dominant rotifer found in the ponds was 
Brachionus falcatus, ·plythermal species (huttner, 1924), mostly fou-
nd in shallows waters. Keratella tropica a steno thermous species 
was found in the four ponds throughout the period of investigation. 
Amon·-;] Cladocera Daphnia lumholtzi, Ceriodaphnia comuta 
and Chyd.orus sphaericus were found in the ponds in different 
seasons. The presence of Chydoru.s sphaericus clearly shows that 
the ponds under the present investigations are eutrophies ted 
(Wikter and PHnksi, 1975). Among Coipepods, Mesocyclops hyalinus 
and Heliodiaptomus viduus were present in the ponds. The occur-
ance of these two species in a eutrophies ted lake in Central 
India was reported by George ( 1976). 
In the present investigation a more or less single criterion 
basis was opted to classify the ponds i.e. biological indicators 
of eutrophication. The plankton formation resembles the Baltic 
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type which represents with diatoms, blue green and green algae. 
Eutrophic. waters are hi9hly productive and their algae p9pulation 
consists mainly of diatoms and blue-green algae (Zafar, 1950). 
In addition to this non-conservative factors like C02 HC03 
and chloride exhibited higher values which revealed increased 
productivity •. In view of all the above observations the basic 
nomenclature applicable to the ponds under the present study 
is Eutrophic," Tropicae Bacillariae", Zafar ( 1950). 
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